INTRODUCTION
The recent advances in the understanding of gauge theories make a fresh approach to the quantum theory of gravitation possible. First, we now know precisely how to obtain Feynman rules for a gauge theory [7] ; secondly, the dimensional regularization scheme provides a powerful tool to handle divergencies [2] . In fact, several authors have already published work using these methods [3] , [4] .
One may ask why one would be interested in quantum gravity. The foremost reason is that gravitation undeniably exists; but in addition we may hope that study of this gauge theory, apparantly realized in nature, gives insight that can be useful in other areas of field theory. Of course, one may entertain all kinds of speculative ideas about the role of gravitation in elementary particle physics, and several authors have amused themselves imagining elementary particles as little black holes etc. It may well be true that gravitation functions as a cut-off for other interactions ; in view of the fact that it seems possible to formulate all known interactions in terms of field-theoretical models that show only logarithmic divergencies, the smallness of the gravitational coupling constant need not be an obstacle. For the time being no reasonable or convincing analysis of this type of possibilities has been presented, and in this paper we have no ambitions in that direction. Mainly, we consider the present work as a kind of finger exercise without really any further underlying motive.
Our starting point is the linearized theory of gravitation. Of course, much work has been reported already in the literature [5] , in particular we mention the work of B. S. Dewitt [6] . For the sake of clarity and completeness we will rederive several equations that can be found in his work. It may be noted that he also arrives at the conclusion that for pure gravitation the counterterms for one closed loop are of the form R2 or this really follows from invariance considerations and an identity derived by him. This lattef identity is demonstrated in a somewhat easier way in appendix B of this paper.
Within the formalism of gauge theory developed in ref. 7 , we must first establish a gauge that shows clearly the unitarity of the theory. This is done in section 2 The work of ref. 7 , that on purpose has been formulated such as to encompass quantum gravity, assures us that the S-matrix remains invariant under a change of gauge.
In section 3 we consider the one loop divergencies when the gravitational field is treated as an external field. This calculation necessitates a slight generalization of the algorithms recently reported by one of us [8] . From the result one may read off the known fact that there are fewer divergencies if one employs the so-called improved energy-momentum tensor [9] . Symanzik's criticism [10] applies to higher order results, see ref. 11. In the one loop approximation we indeed find the results of Callan et at. [9] .
Next we consider the quantum theory of gravity using the method of the background field [6] , [12] . In ref. 8 The evaluation of the rest is not particularly difficult; the total result is :
Notice the minus sign that is to be associated with F-P ghost loops.
Adding all pieces together, not forgetting the factor 2 to undo the doubling of the non-ghost part, gives the total result (remember also the last part of eq. 3.35 for the non-ghost part; one must add 11 times that part):
The obtain the result for pure gravitation we note that contained in eq. (5.22 
